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PROBLEM TO BE SOLVED: To reduce the resistance 
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gelled polymer electrolyte. 



• 1) 



(2) 



:2j 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other 
than the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



,3B 



13 



;2 



3IA 
'A 



Copyright (C); 1998,2000 Japan Patent Office 



http://www1 .ipdl jpo.go jp/PAl /result/detail/main/wAAAa23554DA4092831 25P6.htm 02/02/08 



(19) B3|£BI»flF/f (JP) 



(12) iSt ^ !)# 1^ ^ « CA) 



#W¥9 - 283125 

{43)4»iB ipse 9 ^0997) 10^31 H 



(51)Inta.' 






F I 




HO IM 


4/06 




HO IM 


4/06 Z 




4/64 






4/64 A 




6/18 






6/18 Z 




6/22 






6/22 Z 










il^^coScS OL 6 M) 


« V Ida i^^tf rttfS. ft* 




4*K¥8-88127 




000005223 










^M- t lift- ^ .^.-^L.. 


(22)miSB 




¥J5K8^a996) 4^100 


































?^/IIiiaill(iTO'4'ISK-h/hB9«f'4T@ 1# 
















































(72) ^mm 












=fiNft;ii*;ii«fitf*iRK-h/hffl(i=4Te i» 


















(74)f«A 




(54) [%^a>«li£] 









(57) [mm] 



ur, m 

3) je^s, ^m:^xj^mmnxmm^ti^m.mx^^x, 

4) Bfj|ami^^;5S@fls:®j^?M-efc^BUlE2*fci«3|agt 



5) m^m,mm'^yji^vi:m^^mmwx^^mm2^ti 



CD' 



IE 



(2) 



(3) 



(4.) 



(5) 



m 

mm 

m 



'mi 



-2 
/6 




t 



(00 0 1] 

[000 2] ia^, -^^ ^ u:xuu^ h^:^^ t <0 t> 

m^nm\.x\^^h, 

[0 0 0 3] :ithh(Dni^m^it:=i-h'u:^it^tiXJ^ 

v^-5o ^(DmMt\^xnmm>m\^^hti. ^s<D/hM 
ntimm(ommmi^ht}.x\^^:bo 

[0 0 0 4] 

m^(Di^m] m.tE^m^tix\.>^mm\^it., :^^mm 

[0 0 0 5] :itihitMm.mm±\^. lEm^^^'Mm 

[0 0 0 6] nmn, mmf^'^n, mmu&xj^^mmm^ 
(Dmmun^^mnm±\^mf^vxm^^t\^ho mnm 

x^^fji^m^m^^x\^^^^ 

[0 0 0 71 

^^m(r>mmii, -'^^^^mitmx'm.i^thx\^^^o ^<r> 
mtm\t.mnMmisi,uwmsmc\c\Jc.-<xm%mm 



^m^9-2 8 3 12 5 



mmtm.mun(o^^(omi^mc, mmmmtmmu 
{^(D^m^^m<^j^^xi.^oo %ox. 

[000 8] i^^m\'t'^n.nM t mMw^m<7:>mfi^^ 

ho 

[0 0 0 9] 

1) mm^^^^y^^-v^tixmmm^^^mf^^tixi^h 
m.mf^^n^^tfmmummm^tixfj:hmm, fcs 

2) ^Em, ikm^-c^mmnxmf^^tihmmx^ox, 

3) lEm, MRx^mmnxmi^^ti^nmx:h<^x, 

4) m^mmntmi^nm^x;h^mfs.2-^itn3^m 

5) BfisEmfiW^5^/^^i^^^m^®-cfeSH&fa2^^ 

[0 0 10] :^mm^mix mmmmn^^t^mmun 

^^m^^ti:hMmmm±,icm)^i.fcmMi,z:^i^x, m 

(0 0 1 1 1 

mm(Dnm(Dmm\ mm) ~(5) \^:^^m(Dmm(D 
i^miommmx^ho mm) \-x'mM(r>mmm, mi 
(2) ~(5) wi^wm(owm^m\^^it.nM^mmmx-h 

So 

lo 0 1 2] is>:{c. mM(D^u\^^^^xm^-t^o 

nMMm±.\m^^ic\^x\i^hm\^m^^^x^ 

y^i^^:^^tL.xit, it^&^ic^mmm^mm^^^ 
it^=^y'f-:y^m, -^ti, ^m^mmtvxm^it^^ 

[0 0 13] mm^m(D^m^mm^^h::L 

[0 0 1 4] LT(i, 



- 2 - 



V 



!|^|H5p9-2 8 3 1 2 5 



[0 0 1 5] 3i2/^>-j/f^fi, -inh(D^m\z.m\^E.o 
[0 0 16] lEmm^m^, m^^. mm^o:>wm(Dh 

(Dt^^<Comit^, Li-Co m\:^,Li-m-com\t'!^, V 

mt^, Li-v^^bi^, unmim, Li-Mn mit!^ mr^h 
[0 0 1 7] nmrn^^mx ^mv^'yj^, v^^yj^- 

1 0 O 1 8 ] ^m*t3fSf ti, r-fer^W^-v^^'y^. 

T^V, #^3fA, TKy T:^ nrri h y /U, y ^ ^ y a 

^P'>'-:;^^$'v?3iv=f^, ^y^^/L'5}^y;^i5'i5'y i^— 

rc^lxv, ^(^^^{k/Jf y:^t-7^>'^(D<^^0|f3|S|.^ 
[0 0 19] ^fc, 3{^. ^y^o e 

;^ ^®!hy^;^7^/K hy 7« h=3rV^^>-, v?;^ 

^y^v^^^, 3-y5"/U'-2- :^^-y-yy 

y^l>Aj^, 0tj;tf^, CIO4- , BF4- , PFg- , CF3SO3-, 

CF3CO2-, AsFe , SbFg-, B,oC,o' . (1, 2-i/7< Y^^y 



1-, Br-, ^aPTffu^-fk-g-i^, 4-7zc^>rpffl! 

[0 0 2 0] Ld^U, r.c7>J; ^^^J^iKf-J^^^'^bfcim 

J^S^^^tLTV^S ^1^^^^6-140052) o ^(^^ 

[00 2 1] mmmW'nMm.\-x. v^'>j^(Dmm. 

LigN. Lil, LifiNIz, LiaSiSg, »k:«!|lb^i^^;65W^-C 

[ 0 0 2 2 J ^y :i^^^>':^=^f-'^ 

K, 3}^y^^^'>';^-^1^-Y K^^f*:«r^tP3Ky^, 

y h t^-v ^^i^i^:^^-^^ Kv-r ^ y u — h^-^ 
[00 2 3j ::Linh<om^nMn\% nfmtmi^\.x 

nm^^^-'ti^. z.n^my^^it.mm-m.'mm^tmf\^x 

;^^mi^^<^m^'mM'M.(D^mtm\^x\^^o 

[0 0 2 4] $e>{c. iE^3li:A^;0'-^^U/cev^J: 

[0 0 2 5] ^d, :*:^B^^i@ffibfcll;^^y<!rtt:t5?^J(;i 

%Mmi : i?^30/xm<7)>^7":^W';^^(SUS304)^T-fe h 

V't'T'^^lS^fei^L, i5fe?^^(::iHCl 200 ^, H2PO4 30^ 

fc„ ^L^/^^-^r^as^TKifcu, 40'C-C30^^;fta^|£fi^ 

^, i^TEi§),?j<yr^y (rr:^y-K. e^mxi^) 

5 T-fe5^UV:/^i/i7 5^, fny K 

>- 50 i^psTjE-a-ufc^, MnMm±.\zmiiu 120 t:T* 
fL^^i-c^^tL^T^y ^5^-uv^y 3— /u^yr^ y 

h (n=9 )^50la5, 



^m^9-2 8 3 12 5 



[0 0 2 6] 
Utl] 

H 

CH2«C00(CH2CH20)nCH3 

[0 0 2 7] it^^2-X^7fki^ti^^V^^U>'i^V 
/UiyT^ V i—-h (n=20 )Sr 0. l^FP, 
[0 0 2 8] 
Ut2] 

CHa=COO(CH2CH20)„COC=CHa 

[0 0 2 9] ])7f^-::7 9if>o.oi^, m^it^^^y^^ /^o, 

1 moi/mm 50 m>i^^£^nmn^m^iEm±.i^m^ 

TOUT, mm fiin(Dm.m'm^mf^\^fc^ 
[0 0 3 0] '^mMni^tvxm^i:mc>^T>i^:^m 

h(D^-nmt\^x, 

[00 3 1) mmm 2 mmm 1 {-*3v^t, nmmmm 

U, i5t#^i- HCl 200 H2PO4 aO^cOJi-y^Vi/^^ 

^ai^TKgfcL., 40t:-e305>^;frafl!4lS:«lb, 

7->i^y^m^m\^^x, ^<Dmt.mmmi t^<mcxt} 

[0 0 3 2] I^JS«aj3 : ^Jfe^JlO^mm^^lwffiV^fc^ 
"r^^^^^m^, T-^ h:^^xm^^^^i^r¥V, m^m^nc 

1 200 IFB, H2PO4 30S|5<?:>^2'^>^i5^?^l- S^PbIM^LX 

L, -^(ofiifilisi^ji <h:^<l^i::.cfc5t-UT^ii^j3(D 

[0 0 3 3] mmm^. m^50^m<DrJl^^=^^M^^^ 

^, CrOa NaF 9^, tK 270|H5<^ ^ A^^^^?^ 

(il^t»L.T^ta-r'105>rBlC):3i5,^>'^^S^tTofco :t 

5'f'Vi5^*!LS^?^;jc(5*CijJiT) -c^^v^. ia^K (40t:) -c 
tL, ^(Dmnmmmi t±<mcxoici.xmmm4 

[0 0 3 4] ^l^ms : J¥$50Mm(O^^^'>A^;fe^ 
CrOa 4135, NaF 7^ 270%(Di!7 a J>.mB,^^m^W: 

^^iL■clgmx'lo^p^<^)al3/^>^«l3gs:^To:fco =^y^ 
i^j/«iam;^7K(5'cj£JLT) xm\'\ ^tk (40*0 xmf^ 
bf'^, 35'tT3o^r«^^i^b. zti^iEmmnmmt 



(0 0 3 5) m^me : 0-^30 fxm(D=^iy^/U^^m 
^, Tir h V^T'^^i^?5fe#b, ?^?^m{-HCl 200 ^, 
H2PO4 30^(0^12/ ^^-i^f^j;: 55>rBl^fti»LT^';/^:/^ 
^aa^frofco :3i!y^>'i/^a^7K?!fcL'. 40'C-C30^^ 

[00 3 6] lt$^0!l 1 : jEmMMmmiCzn 5. ^ > ^/^{{l^ 

Lj^^v ^1? ^30 ju mcD;^7" > t^^^fS^ffl V ^ySiJ!y.^Ji^ifS^J 

1 tmcx^\z.i.xiti^Mi(Dm.m^mf^\.tio 

[0 0 3 7] itmm 2 : AEmmn.mMi^=^ y^i^^^m 

U V ^i? $ 50 M m CO T /l^ ^ ^ A -a-^fi ^ ^ V ^ J[^^ fi 

mmm itwi\:.^o\^ itis^^y 2 (?5^?&srfli^ l^o 

[0 0 3 8] ]tt5!^(l3 : IE^lftmmi^{-::i^5'^:/^^S 
U V W $ 50 ;i m CO ^ ^ zi:. ^ A -^^^ ^ ffl I ^fc Jl^rn-(ill 
JS^yi t(RlC<t 9t-L-Citt«?0'J3(O«m^1t^Uf^„ 

[003 9] jt^0ij4 : M^^m^StC^ ^/^ViJ^^OfS 

mA/cm2i: L, S:^«l£tr 4.3 V. 2.0 V,!r U 

[0040] ^2 RXJim 3 {;i|IJ60iJSa«itf!#ij£Om?|&(O 

mm<Dmm^^^xmm.m^A^^^<, ^^y^^^i^^^m^M 

-<T. m'mi^mm2^xh-DfL. 
[0 0 4 1] ^fc. 'mmm2(DmM\^^^t\^^^o\^, 

[0 04 2] til 4 ammm i i: itiss^j i (Dmm(D^nm. 
n, Mcmf^mtMcMmm (^o^j-cf^ o. imA) <Dmxm 

[0 0 4 3] ^ikn.'t^ 3i2/^v^^SS:?To 

fcujs^sj 1 J:'>^>r*^ls*b^:cv^tt:l^^J2 

(Dmm^^^x, wc'm^Mr^:k^<, ^mmi^mm^ 

m.'mm<Dmm^cjf^^^tix\^^^mtmi)>^^^inx, m 

[0 0 4 4] 

X, mnm.m^m^^y'f-^^i^fz.mzmmm^mj^ 



- 4 - 



9-283125 



mi] ^^m<Dmm(Dmm(Dm,mm 
(1) 

(2) 

[ m 4 ] mmm 1 1 itmm i (Dmm<7:>^WLm'^^ ^ 



1 

lA lEmmmmm 

IB 

3 

3A lEmmmum- 

3B 
4 
4A 

48 ^/i-vtm^^mi^mmn 



111 



mm 2 {\ 



mm 



(3) 



(4) 



(5) 



JA 

-3A 

2 
IB 



M 

2 

3A 

?B 
IB 



«M>(A 



'34 
4B 
3B 
^IB 



43 



^ 4i) 
> 



2.0 



SjO 
4J} 





.... 


.... 


















































s 

1 ■ V. ■ . 


, .1. . . 





OS IjO 13 2j0 15 

tt«B*n (imr) 
(1) xf»l'a««««S 



3J> 
25 

2JD 



03 IjO 

(2) r*4^*««V« 



- 5 - 



^m^9-2 8 3 12 5 



2 



2J] 

































■ i 




T ^ 



03 

WLWmtSl (hour) 

(3) f»^^tt«« 




0.5 1.0 1.5 

IStVi^ffl (hour) 

(4] ^T^mnnm 



m4] 



020 



0.15 



•g O.IO 

a 







i 






I 






















' — A — 4 

















4 6 8 



10 12 



- 6 - 



http://Www4.ipdl.jpo.go.jp/cgi-bin ..2522%2520BGCOLOR%3D%2522Hghtyeilow%2522 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 *♦** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The electrode which an electrode material is formed on the current collection electrode which consists of a metal in the 

state where the oxide film currently formed on the front face was removed, and is characterized by the bird clapper. 
[Claim 2] The cell which is a cell which consists of a positive electrode, a negative electrode, and an electrolyte, and is 
characterized by equipping a positive electrode with an electrode according to claim 1 . 

[Claim 3] The cell which is a cell which consists of a positive electrode, a negative electrode, and an electrolyte, and is 
characterized by equipping a negative electrode with an electrode according to claim 1 . 

[Claim 4] The cell according to claim 2 or 3 characterized by the aforementioned electrolyte being a solid electrolyte. 
[Claim 5] The cell according to claim 2 or 3 characterized by the aforementioned electrolyte being a gel polyelectrolyte. 



[Translation done.] 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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DETAILED DESCRIPTION 
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[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the electrode which formed the electrode material in the 
current collection electrode which consists of a metal, and the cell using this. 

[0002] Recent years Microelectronics The highly efficient device represented by the large-scale integrated circuit is especially 
realized by remarkable progress of a semiconductor device. Electronic equipment is miniaturized by adopting this as the control 
system of various equipments. Miniaturization of not only an industry top but a home product, It is contributing to 
multi-functionalization. 

[0003] It has the power supply which these electronic equipment cordless-turned and became independent. It is progressing in the 
direction for which it does not depend on a source power supply etc. A cell is used as the power supply and it is the 
miniaturization of equipment. Lightweight-izing, In order to enable prolonged operation, development of the 
high-performance-ized cell is fiirthered. 
[0004] 

[Description of the Prior Art] There are a manganese dry battery which used the drainage system electrolyte, an alkaline battery or 
a nickel-cadmium rechargeable battery, a lithium secondary battery, a nickel-mercury rechargeable battery using the non-drainage 
system electrol>te, etc. in the cell used now. 

[0005] By these forming the electrode material containing a positive electrode or a negative-electrode active substance on a 
current collection electrode at positive or a negative electrode, respectively, and connecting positive/negative two electrodes with 
an electrolyte, the voltage based on the difference of the chemical potentiaj of two poles is outputted, and current is outputted by 
connecting two poles to an external circuit. 

[0006] An electrode forms electrode materials, such as an electrode active material, electric conduction material, and a binder, on 

a current collection electrode, and is constituted. Generally metals stable in an electrolyte, such as copper, nickel, iron, stainless 

steel, titanium, zinc, and magnesium, are usually used for the current collection electrode using the metal. 

[0007] 

[Problem(s) to be Solved by the Invention] Generally the front face of the metal used for the above-mentioned current collection 
electrode is being worn by the oxide film, this oxide film - a current collection electrode and an electrode material - alike ~ 

comparing - conductivity - a low Therefore, resistance of the oxide film to which the electrode using these current collection 

electrodes exists in the interface of a current collection electrode and an electrode material in addition to resistance of a current 

collection electrode and an electrode material will be added, and resistance of the whole electrode will become high. Therefore, 

the internal impedance of a cell becomes high and the charge-and-discharge property of a cell may be spoiled. 

[0008] this invention reduces resistance between a current collection electrode and an electrode material, and aims at improving 

the charge-and-discharge property of a cell. 

[0009] 

[Means for Solving the Problem] Solution of the above-mentioned technical problem is a cell which consists of the electrode 
which comes to form the electrode material containing an electrode active material on the current collection electrode which 
consists of a metal in the state where the oxide film by which ********* *s g^d one front face is formed on this front face was 
removed or two positive electrode, a negative electrode, and an electrolyte. To a positive electrode, the electrode of one 
aforementioned publication The cell which it has, By or the cell the above 2 a cell the above 2 the cell which equips a negative 
electrode with the electrode of one aforementioned publication, or whose 4 aforementioned electrolyte it is the cell which consists 
of three positive electrode, a negative electrode, and an electrolyte, and is a solid electrolyte, or given in three, or whose 5 
aforementioned electrolyte is a gel polyelectrolyte, or given in three It is attained. 

[0010] In the electrode in which the electrode material containing an electrode active material was formed on the current 
collection electrode which consists of a metal, by removing the oxide fihn currently formed on the current collection electrode by 
etching, this invention person etc. reduced resistance between a current collection electrode and an electrode material, and found 
out improving the charge-and-discharge property of a cell. 
[0011] 

[Embodiments of the Invention] Drawing 1 ( 1 ) - (5) It is explanatory drawing of the gestalt of operation of this invention. 
Drawing 1 (1 ) Cross section of an electrode Drawing 1 (2) - (5) It is the cross section of the cell using the electrode of this 
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invention, drawing - setting - 1 - a current collection electrode and 1 A - a positive-electrode current collection electrode and 
IB " a negative-electrode current collection electrode and 2 -- etching processing portion 3 ~ an electrode material and 3 A -- a 
positive-electrode electrode material and 3B ~ negative-electrode electrode material 4 is [ a solid electrolyte and 48 of an 
electrolyte and 4A ] gel solid polymer electrolytes. 
[0012] To a degree Each part of a cell is explained 

etching processing portion formation of 2 : -- etching of this invention is not limited especially that what is necessary is just to 
be able to remove the oxide film currently formed on the current collection electrode As the etching method of a surface of metal, 
there is an electrolytic etching method in which a metal is electrochemically dissolved as an anode plate about the chemical 
etching method in which a surface of metal is dissolved chemically, and a metal. 

[00 1 3] By dissolving the metal near the front face, the oxide film which exists in a front face is removed, these are the etching 
methods out of which a fresh metal side comes, and well-known technique can be used for them. 

[00 1 4] As a chemical etching method, well-known methods, such as dip coating which dips a metal in an etching reagent, and the 
shower method for showering an etching reagent over a metal, can be used. There is a spray formula electrolytic etching method 
sprayed on a metal as an electrolytic etching method by making the etching reagent other than the above-mentioned method into a 

jet style. 

[00 1 5] What is suitable for such technique and can dissolve a metal is used for an etching reagent. Specifically, a strong inorganic 
acid, an oxidant, a fluoride, etc. are used. 

electrode material 3 ~ : ~ electrode material 3 uses an electrical conducting material and binding material if needed including an 
electrode active material. 

[0016] the thing of a gestalt powdered [ a positive active material ] and fibrous ~ many — Co oxide and Li-Co An oxide, a 
Li-nickel-Co oxide, and V An oxide, a Li-V oxide, Mn oxide, and Li-Mn Oxide etc. ~ it is an organic conductive polymer 
positive active material poly aniline The poly aniline derivative Polypyrrole Polypynrole derivative. The poly thiophene 
derivative, The poly acene derivative, independent in well-known things, such as a PORIPARA phenylene derivative, — or it 
composite-izes and uses moreover An organic conductive polymer can also make a binder serve a double purpose. 
[0017] A negative-electrode active material is a metal Uthium. There are a lithium occlusion alloy, carbon material, etc., such as a 
lithium-aluminium alloy, a lithium-lead alloy, a lithium-gallium alloy, a lithium-ferric acid ghost, a polyacethylene, Polly 
p-phenylenevinylene, a vapor-growth carbon fiber, pitch system carbon, and a PORL\ clo nitril system carbon fiber. 
[001 8] A well-known material with conductivity, such as acetylene black, carbon black, corks, graphite, silver, or an organic 
conductive polymer, is used for an electrical conducting material, moreover, various organic polymers are used, for example, the 
binder to which an active material is made to bind is independent in well-known material, such as fluorination polyoiefines, such 
as a pol>ainyl fluoride, a polyvinylidene fluoride, a fluororubber, PORIA clo nitril, polymeter RIRONI tolyl, a nitrile rubber, 
ethylene-propylene rubber, a styrene butadiene rubber, the poly methyl polymethacrylate, a polysulfide rubber, a cyanoethyl 
cellulose, a methyl cellulose, starch, polyvinyl alcohol, a polyvinyl chloride, a polyvinyl pyrrolidone. Teflon, and poly 4 
fluoridation ethylene, — or it composite-izes and uses 

[00 1 9] Moreover, electrolyte used for this invention 3 is propylene carbonate, ethylene carbonate, 1 , and 2-dimethoxyethane. 
Diethyl carbonate Dimethyl carbonate gamma-butyrolactone, a tetrahydrofuran, and 2-methyl tetrahydrofiiran, 1 and 2-dioxolane, 
an acetonitrile, Formamide, a dimethylformamide, Nitromethane, Phosphoric acid triester, trimethoxy methane, Dioxolane 
derivative, A sulfolane and 3-methyl -2 - Oxazolidinone The poly pyrene carbonate derivative. By non-proton nature organic 
solvents, such as ethyl ether, 1 , and 3 -propane sultone, etc. Lithium salt which melts these into independent or a mixed solvent, 
and its solvent. For example Ci04-, BF4-, and PF6-, CF3S03- and CF3C02-, AsF6-. SbF6-, B10C10-, 2(1 , 2-dimethoxyethane) 
C104 - A low aliphatic carbox7late, A1C14-, C1-, Br-, and I - It consists of more than kinds, such as a chloro boron compound and 
4 -phenyl boric acid. 

[0020] However, cell using the electrolytic solution which mixed the salt to such a solvent. There are problems by liquid spill, 
such as contamination of a device and an injury. Then, the cell which used the solid electrolyte for the electrolyte is devised, (for 
example, JP,6-140052,A) . Such a cell is lightweight and excellent in flexibility without needing a sheathing object with the 
intensity for enclosing a liquefied electrolyte. The solid electrolyte is suitable for especially the cell of this invention. A solid 
electrolyte is divided into an inorganic solid electrolyte and an organic solid electrolyte. 

[0021] Inorganic solid electrolyte. Nitride of a lithium Halogenide The oxygen-acid salt etc. is known well. Especially, they are 
Li3N, Lil, Li5NI2, and Li2SiS3. A phosphorus-sulfide compound etc. is effective. 

[0022] organic solid electrolyte Polyethylene oxide Polymer containing a polyethylene-oxide derivative, Phosphoric-ester 
polymer, A polypropylene oxide derivative or polymer containing this. Polymer containing an ionic dissociation machine. 
Phosphoric-ester polymer, Polymer containing a polyacrylonitrile, the derivative of this, or this derivative. Compound which 
consists of polyethylene-oxide monoacrylate and polyethylene-oxide diacrylate (seven to Japanese-Patent-Application-No. 
034867 reference) etc. ~ it is effective 

[0023] These solid eleclrol>1;es. It is also possible to mix with the electrolytic solution and to use. moreover You may use an 
inorganic and organic solid electrolyte together. Moreover, it is the solid electrolyte of a gel macromolecule among solid 
electrolytes. Since ion conductivity is high compared with the other thing The cell using this is excellent in the electric discharge 
property, (above seven to Japanese-Patent-Application-No. 034867 reference) . Use of the solid electrolyte of a gel 
macromolecule is suitable for the cell of this invention. 

[0024] As [ short-circuit / a positive electrode and a negative electrode / furthermore, ] You may form separator in an electrolyte. 
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Ion transmittance of separator is large. A mechanical strength is also a certain insulating thin film. Organic-solvent-proof nature 

and canal nature are used for nonwoven fabrics, glass fibers, etc. of an olefin system, such as required hatchet polypropylene. 

Moreover, recently, the separator which improved the charge-and-discharge property is also devised. 

[0025] Next, the example and the example of comparison which applied this invention are explained. 

Example 1 : Clean ultrasonically a stainless steel foil (SUS304) with a thickness of 30 micrometers in an acetone, and it is HCl 

200 after washing. To the etching reagent of the section and the H2P04 30 section It was immersed for 5 minutes and etching 

processing was performed. It rinsed after etching processing, stoving was carried out for 30 minutes at 40 degrees C, and this was 

made into the positive-electrode current collection electrode. The LiCo02 powder 95 section (weight section and following 

abbreviation) Poly aniline (an anilide and NITTO DENKO make) 5 Section Acetylene black The five sections and N-methyl -2 - 

Pyrrolidone 50 After mixing the section It applies on a current collection electrode, a vacuum drying is carried out for 20 minutes 

by 120 **, and it is thickness 100. The positive electrode of mum was obtained., It is polyethylene-glycol monoacrylate (n= 9) 

shown with a chemical formula I The 50 sections and [0026] 

[Formula 1] 
H 

CH2»C00(CH3CHa0)„CH, 

[0027] Polyethylene-glycol diacrylate shown with a chemical formula 2 (n= 20) The 0.1 sections, [0028] 

[Formula 2] 

H H 

CHa»C00(CHaCHsP)„COC«CH2 

[0029] The riboflavin 0.01 section. The benzoyl-peroxide 0.01 section and 4 fluoridation boric-acid lithium of propylene 

carbonate 1 mol/1 solution 50 The electrolytic solution which consists of the section is applied on a positive electrode, and they 
are ultraviolet rays. 1 mJ/cm2 and s With an energy density It irradiates for 3 minutes and is thickness. The 300-micrometer 
electrolyte was formed. 

[0030] The stainless steel foil same as a negative-electrode charge collector as the above is used. Let what stuck the metal lithium 
with a thickness of 30 micrometers by pressure on this be a negative electrode. The laminating was carried out on the electrolyte, 
the vacuum lock was carried out by aluminum lamination, and the cell of an example 1 was constituted. 
[003 1] Example 2: Clean ultrasonically in an acetone the stainless steel foil used for the negative-electrode current collection 
electrode in an example 1 , and it is after washing. HCl 200 To the etching reagent of the section and the H2P04 30 section It was 
immersed for 5 minutes and etching processing was performed. It rinsed after etching processing, stoving was carried out for 30 
minutes at 40 degrees C, this was made into the negative-electrode current collection electrode, and, as for others, the 
positive-electrode current collection electrode constituted the cell of an example 2 completely like the example 1 using the 
stainless steel foil which does not carry out etching processing. 

[0032] Example 3: Clean ultrasonically in an acetone the stainless steel foil used for the current collection electrode of an 
example 1 , and it is HCl 200 after washing. To the etching reagent of the section and the H2P04 30 section It was immersed for 5 
minutes and etching processing was performed. It rinsed after etching processing, stoving was carried out for 30 minutes at 40 
degrees C, this was made into the positive electrode and the negative-electrode current collection electrode, and others constituted 
the cell of an example 3 completely like the example 1 . 

[0033] Example 4: Clean ultrasonically an aluminium alloy foil with a thickness of 50 micrometers in an acetone, and they are the 
H2S04 30 section, the Cr03 4 section, and NaF after washing. The nine sections Water It flooded with the chromic-acid 
sulfiiric-acid solution of the 270 sections, and etching processing for 10 minutes was performed at the room temperature. Cold 
water after etching processing (5 degrees C or less) It washes and is warm water. (40 degrees C) It dried for 30 minutes at 35 
degree C after washing, this was made into the positive-electrode current collection electrode, and others constituted the cell of an 
example 4 completely like the example 1 . 

[0034] Example 5: Clean ultrasonically a titanium alloy foil with a thickness of 50 micrometers in an acetone, and they are the 

H2S04 30 section, the Cr03 4 section, and NaF after washing. The nine sections Water It flooded with the chromic-acid 
sulftiric-acid solution of the 270 sections, and etching processing for 10 minutes was performed at the room temperature. Cold 
water after etching processing (5 degrees C or less) It washes and is warm water. (40 degrees C) It dried for 30 minutes at 35 
degree C after washing, this was made into the positive-electrode current collection electrode, and others constituted the cell of an 
example 5 completely like the example 1 . 

[0035] Example 6: Clean ultrasonically a nickel-alloy foil with a thickness of 30 micrometers in an acetone, and it is HCl 200 
after washing. To the etching reagent of the section and the H2P04 30 section It was immersed for 5 minutes and etching 
processing was performed. It rinsed after etching processing, stoving was carried out for 30 minutes at 40 degrees C, this was 
made into the positive-electrode current collection electrode, and others constituted the cell of an example 6 completely like the 
example 1. 

[0036] The example 1 of comparison: The cell of the example 1 of comparison was constituted like the example 1 except having 
used for the positive-electrode current collection electrode the stainless steel foil with a thickness of 30 micrometers which does 

not carry out etching processing. 

[0037] The example 2 of comparison: The cell of the example 2 of comparison was constituted like the example 1 except having 
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used for the positive-electrode current collection electrode the aluminium alloy foil with a thickness of 50 micrometers which 
does not carry out etching processing. 

[0038] The example 3 of comparison: The cell of the example 3 of comparison was constituted like the example 1 except having 
used for the positive-electrode current collection electrode the titanium alloy foil with a thickness of 50 micrometers which does 
not carry out etching processing. 

[0039] The example 4 of comparison: The cell of the example 4 of comparison was constituted like the example 1 except having 
used for the positive-electrode current collection electrode the nickel foil with a thickness of 30 micrometers which does not carry 
out etching processing. In order to evaluate the property of the cell produced in the example and the example of comparison The 
charge-and-discharge property was measured.. Evaluation conditions are charge and the discharge current. It considers as 0.1 
mA/cm2. The maximum voltage 4.3 V, The minimum voltage It measured by being referred to as 2,0 V. 
[0040] The electric discharge property of the cell of an example and the example of comparison is shown in drawing 2 and 
drawing 3 . Drawing 2 and drawing 3 , The cell of an example has a long charging time value compared with the cell of the 
example of comparison. When a stainless steel foil is used as a current collection electrode Compared with the cell by which the 
cell which performed etching processing of an example 1 does not perform etching processing of the example 1 of comparison, 
the charging time value was twice [ about ]., 

[0041] Moreover, as shown in the cell of an example 2, also by the negative-electrode current collection electrode, the effect of 
etching processing is seen and the charging time value is long. Moreover, the cell which **********ed the positive electrode 
and negative-electrode current collection electrode of an example 3 has the longest charging time value, and the electric discharge 
property is most excellent. 

[0042] Drawing 4 shows the charge-and-discharge cycle of the cell of an example 1 and the example 1 of comparison, and the 
relation of service capacity. Here, service capacity is a charging time value and the discharge current, (this example 0. 1mA) It is 
expressed with a product. 

[0043] The cell of an example 1 by which the charge-and-discharge cycle performed etching processing has large service 
capacity compared with the cell of the example 2 of comparison which does not carry out etching processing, and it turns out that 
the charge-and-discharge property is excellent. This is because the oxide film currently formed in the front face of a current 
collection electrode of etching processing was removed and the electronic-conduction nature between an electrode material and a 
current collection electrode became high. 
[0044] 

[Effect of the Invention] According to this invention, in the electrode in which the electrode material containing an electrode 
active material was formed on the current collection electrode which consists of a metal, after **********ing a current collection 

electrode front face, the electronic -conduction nature between a current collection electrode and an electrode material improves 
by forming an electrode material. Moreover, the charge-and-discharge property of a cell improves by using this electrode. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Brief Description of the Drawings] 

[Drawing 11 Explanatory drawing of the gestalt of operation of this invention 

[Drawing 2] Drawing showing the electric discharge property of the cell of an example and the example of comparison (1) 
[Drawing 3] Drawing showing the electric discharge property of the cell of an example and the example of comparison (2) 
Prawing 41 Drawing showing the charge-and-discharge cycle of the cell of an example 1 and the example 1 of comparison, and 
the relation of service capacity 
[Description of Notations] 

1 Current Collection Electrode 

1 A Positive-electrode current collection electrode 
IB Negative-electrode current collection electrode 

2 Etching Processing Portion 

3 Electrode Material 

3 A Positive-electrode electrode material 
3B Negative-electrode electrode material 

4 Electrol>1e 

4A Solid electrolyte 

4B Gel solid polymer electrolyte 
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